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Many of the roughly 75 species of the genus Amaranthusare native to the Ameri-

cas. Of these, 10 are dioecious (Sauer 1955) and about 40 monoecious. Approxi-

mately 10 of these American species are now widespread weeds, some of them

being listed among the worst weeds of the world (e.g., A. retroflexus, A. hybridus,

A. powdlii, and A. viridis-Holm et al. 1977; Holm et al. 1997). In return, the

Americas ha\e u\u\ <

!

i > |><u< of >> <d\ am i
i

i om the Old World,

though A. blitum i uh p '"', mn) mcl 4 .-hi, . f r/?js an < \am pies. Among the

species introduced to Noi Ii \menai A blitun i
i p. iall\ worthy of atten-

tion because in Huropt \lricaand \sia it i olicn ironhlesome weed in irri-

gated crops (Holm et al. 1977; Hugin 1986, 1987; Costea 1998a, b). In the United

States, Teitz et al. (UW; stated that in "recent wars A. Itvtdus (= A. blitum) has



become the most serious weed problem in vegetable production in Ohio" in crops

such as lettuce, radish, celery and carroi. hurt liermore, A. hlil urn is a valuable leaf

vegetable crop and is cultivated as such in Asia, Africa, and the Pacific Islands.

After a survey oi the 40 o\ the most important hei barium collections in

the United States, as well as the flonsne literature, lor a revision of the A.

hybridus complex, it became obvious that A.bhtum is inadequately understood

in North America. This taxon is often confused with A. vi rid is and its mfraspe-

ci lie variability has received no attention.

Likewise, A.ruuci ismis is poorly understood in North America. The name

Amaranthus gracuzuns has been widely used in North America (e.g., Kearny

& Peebles 1960; Hitchcock Nr Cronquist 1973; McOregor 1986), but has always

been misapplied to A. albus o\ A. blitoidcs. In view of this past nomenclatural

confusion, the name A.graccizans is probably regarded with suspicion by many

botanists in North America. Weshow that this species has been introduced into

the United States, and suggest that it may still exist.

The purpose of this paper is not a comprehensive review o\ the status ol

these taxa in the I Tiled States, but i at hei io provide t he necessary information

horn which a belter understanding of them can develop. To facilitate correct

identification, detailed descriptions arc provided lor each taxon in this species

group using both traditional characters a nil new on < uch as ti ic homes, sculp-

ture of the seed coat and pollen morphology.

The seeds are usually dillerentiated in a central, convex zone and a mar-

ginal, plane zone, exceptions from this rule being rare (A. bhtum subsp.

oleraceus). The Sb.M characters of seeds pertain to the ornamentation of the

exotesta in the marginal zone, as observed under 300 , or more magnification.

The sculpturing o\ the seeds is described using the terminology proposed by

Barthlott and Ehler 0977). The appearance of the ant h lira; /(prominent or in-

conspicuous) and j>a hlniiih I hit, concave or convex with the sculpture of the

epicuticular waxes smooth or punciilorm) wal Is of the epidermal cells is noted.

The pollen grams are panioporatc, apolar, small Uvith D - 18-28 urn) and

generally have more than 18 sunken pores, uniforinK distributed and having

theapertural memfiia.nejManula.teil. I he tectum has- granules or spinules. See

also Eliasson (1988), Nowicket 1 993), C:osteatU)98a,b). Pollen characters include:

the diameter ol the pollen grain: number anil diametei ol pores: density ol gran

ules or spinules on the tectum according to the following scale: high = 20-30

granules or more/1 urn 2
; medium = 10- 19 granules/urn 2 and low = 2-9 gran-

ules /l urn 2
. The SEMobservations were carried on with a Hitachi S-4100 SEM

at 15KV, using a Bio-Rad Sputter-Coatter SC-500.

Some nomenclatural issues with respect to these introduced taxa are drs

tssed as w i in hull is two in v i siihin it u i



NOMENCLATURE

Amaranthus blitum

Amaranthus blitum and A lividus have been long known to be synonyms

(Hooker 1885; Thellung 1914) and the choice between the two names generated

an interesting nomenclatural problem, since both taxa were described by

Linneus in 1753. Both Moqum-Tandon (1849) and Thellung (1914) considered

A. blitum to include A. graecizans. based on the synonyms they cite under A.

blitum. Because of this confusion Brenan (1961) stared that the name A. blitum

should be rejected a , u<um n toaju .tun in I h u,edm n ,u\ A. lividus. More re-

cently, Brenan and Townsend (1980) proposed explicitly that A. blitum be placed

on tin li i ol nomina it it / nda n m. n a, \\ i\ uum I li< < < iinniiti loi

Spermatophyta recommend that A. blitum not be rejected ( Brumitt 1984). This

decision was made on the basis of the fact that "since the Last century, and in

the present century lA Mmimjwa ised in the eon ci ense of A. lividus or has

not been used at all."

In order toestablr h the priority of twopossibh h - rue ire names of equal

priori! \ n i nee c y to dctenn in< which author wn tin in t to unite die in.

That choice is definitive (Art 57. 2 Berlin Code, Art 11.4 Tokyo Code).

I hellune (1914) i let t< d tin lain \ lividus in \vhi< li hi in. lud. d

Amaranthus blitum L = Amaranthus lividus proles ci.srende.s-wild plants with

prostrate stems and small leaves.

Amaranthus lividus L. = Am
vated forms with vigot

tire plant red-colored.

Amaranthus oleraceus I = Amat<r,nhw, U\ idu \noU oh, anus . nlti\.ued

plants, very much lib,
|

oh iividu bi met >l c!

According to Filias et al. (1980) the choice between the two names was made
before Thellung (1914) by Hooker m Flora of British India (1885), but in favor of

A. Mifum. Therefore, Amaranthus blitum is the valid name and Recommenda-

tion 14a of the Tokyo Code (1998) should be lol lowe< I. Consequently according

to Filias et al. (1980) the wild, small-leaved form retains the name A. blitum L,

being typified by the specimen on the kinnean 1 lerbarium 1117/4. The culti-

vated forms—A. oleraceus and \ lividus aretogethei 4 blitum var oleraceus

U J I lookei 111 rlii nanv I . m <
i

> pih -d k\ i h< |u n hie i do Ilk 1 >

It is interesting that even though the name A, blitum has predominantly

been used in recent years, the name A. livuius it is still emploxed. even msome

recent treatments of the genus (e.g., Townsend 1988; Akeroyd 1993).

Amaranthus graecizans

Linnaeus' phrase name lor A. graecizans. A. paribus triandris conglomeratis

axillaribus, Joins lanccolatisohtusis, is appropriate but the geographic source



he reported, Virginia, is incorrect. Uline and Hi i\ (188-1 ) reported from America

the following related taxa: A. blitoides S Wats.. A. iilhus L.. Ag/tiednans L. and

\ I'liiiuii 1 in. Lit!, d b\ \i( pum I ndon i 18 |0) i n , | u loi im i g. nn b\ ynhnm
The two authors observed that the American plants ol" what was called A.

graecizans were in lact the same as A. alhus (.supposed to have an American

origin) and thus they synonymised the two names, choosing as valid, the first

one, which was A.graeeizans. The nomenclature confusion at that moment was

even more complex because as we haw shown, at least before Thellung (1914),

Moc|uin-TandonUb lOiwa.s using i he name A. h! it urn to designate what we call

now A gema / earns and oilier ant hors (e.g., 1 looker 188'Vjio include both taxa. In

such circumstances it is easy to understand why Uline and Bray (1884) were

actually able to rccogimv clearly only A. hi it oi des'Tv its join oi jive sepals Jhieh

at the base, and by the prostrate habit." b'rom that point, the idea that A.

goa'i i rails \.itlhit\ persisted in mam' North .American floras even as late as

1986 (McGregor 1986).

Amaranthusgraecizans was probably I rcpu.entb misapplied to ,-\ hlitoide^

due to the resemblance between \.graeei an subsp.g/vri ansdnd A.bhtoides.

In both editionsol the checklist oi thevasculai plantsol I he United States.

• in, id.
i

mhJ Greenland i Kai i. s l^SO Kai te: 1°'-'
!

' \ pd. < i tins i no long, i

listed among the species o\ the genus Ammaoit/rus.

1. Amaranthus blitum b, Sp. Pi. 990. 1753. Ivor "1 labitai in Europa temperatiore ";L1NN

L117/4 (the correct specimen, Filliasetal. 1980).

Annual with stems up to 1m. procumbent, ascciuhng to erect, glabrous or with

sparse, multicellular, uniseriate hairs, leaves, 1-8 x 1-5 cm, rhombic-ovate,

short-cuneatetoiriincaie.it base.shallowlvemarginatetoobruse-retuseatapex,

somewhat fleshy, green or reddish ('lowers both in axillary cymosc clusters

and in a terminal variable inflorescence: short, dense and thick to long thin,

branched and fle.xuous Brad coles triangular ovate, shorter than the tepals, with

the mid-vein green, usually with two lateral branches Tepals 3, equal, 1.5-2 mm
long and 0.2-0.4 mmwide, linear to (rarely ) spat ulate ( me tepal (rarely 2) with

1 mid win . id u cd above t he nnddk the others entirely membranous,

with the mid-vein hardly noticeable, bruit mdehiscent, 1-1.5 mmlonger than

wide, ellipsoidal to globose, gradually or abruptly-narrowed toward the stigma

region. I ocnleonb slightly larger than the seed Chromosome number: 2n=34.

On the basis o\ morphology and ecology, I have subspecies can be recog-

nized. Although the habitus of plants. morpholog\ ol stem and size of leaves

usually canes between subspecies (sec descriptions) the most reliable charac-

ters arc the size of seeds and fruits. Also the inf raspccil ic taxa oi A. blitum can

be recognized from i he plant let stage which is uncommon for amaranths, well

known to be very difficult to separate in this phenophase.
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The plants are normally green. The stem procumbent to ascending and without

prominent ribs. Cotyledons lanceolate, 9-10 x 3 3.3 mm, with rounded apex and

cuneate base; petiole -1-5 mm. Fruit. 2 mmlong, when fresh with the pericarp

almost smooth, when dried irregularly wrinkled in the zone with the seed, the

rest of the fruit being smooth. Stigma branches, thin (0.9-1.1 mmlong and 0.2-

0.25 mmwide at the base often no longer obser\ ble when the fruit i dried

Seeds, (1.1-)1.2 x 1-1.1 mm, broad-ovate to circular, differentiated into central

and marginal zones I'hi marginal zon sculptured wufi the cells of the exotesta

polygonal, 25-40 \xm length, with the anticlinal walls prominent and the

penchnal walls plane and mmutelly punctiform sculptured (Fig. 5A). The margin

of the seed acute. Color dark brown to black with the marginal zone usually

paler. Pollen grains 19-23 urn with 32-45 pores of 2.4-3.3 jam diameter (Fig. 5D).

Distribution and a olov\ Nativ< to Med i terra n m region, Eurasia and

North Africa where it was cultivated as a potherb until the 18th century, when

it was largely replaced by Spmacia oleracea. In these regions it is a frequent

weed in vegetable gardens, and in waste places. In the United States this name

was usually misapply 1 to \ blitum ub p. rmmginti/ics winch is more frequent.

Subspecies blitum J pp n i uall\ in wasti plau mnrb n settings. The only

herbarium specimen seen from the United States was: New York. Central Park,

1861, Austin s.n (GH).

lb. Amaranthus blitum subsp. emarginatus (Moq. ex Uline & Bray) Carretero,





Munoz Garmendia & Peclrol, Ann. ]. Rot. Madrid 44:599. 1987. Anummtlms

nmir£imdiisM^.cxL\mc6t\iri\y.BoLCniz.a rawionbvtlle) 19: 5|Q PM-P TYPF: INOONHSIA:

C,.STR;ct.Hugin 1987. 461).

bawbn virhbs I . vane) pd/vgoiioi.lrs Moq IX".. Prodi. 1 5( J ):27 i. 1.840. Annavnl h in ,n< riulcin

la^tscl. var. /vh^uieidenMoq.n hell.. \k-m.Nx' Set .Nat .Cherbourg 58:215. 1912. Anuiranthus

hvuhes L. proles pobee/mitlrs i.Moqj '1 hell
.

,-Wherson ea C.raebner. Mn. Mitteleur I I >42l

1914. Amaranthus lividu I u pen oa "M i Moq.rthell ex Drun i.oi -m I \< li ( hib Brit

Isles 5:574. 1920. Amaranthus Jmdm I . subsp. pabneneuchn ( Moq.) Thell. ex Probst,

Wolladventivtl. Mitteleur 7-1. hM4 Aauinuif lum user/idem subsp. pelvneieidr-u Moq.j thell

ex Priszter, Agartucl. hgyet. Ken- Szokn nd unuud karanak kvk 2.121. MV ,-\ mat am lues

',
i ul ; I , ii » / / II 1

]
( r « t i u

I
I 1 Mi I tl

Sim i liir \a Amaru nt has bl it urn subsp. /'I i 'I it m,di lien ng m the following charac-

ters: slender stems up to 70 em lorn pro nan to a c< ndmg. Cotyledons nar-

row-elliptic, 6-7 > 2-7.3 mmwith acute apex and base; petiole about 4 mmlong.

Leaves not fleshy, long cuneate at base and deep] y emargi i tate to bilobed at apex.

Tepals 2(-3)0.75-1.5(-1.8) mmlong, obtuse. Fruit longer than the tepals, glo-

bose to ovoid (1.0-)1.2-1.8(-2.0) mmlong, 1-1.5 mmlonger than wide, evidently

larger than the seed. Seeds 0.8-1.1 x 0.8-1.1 mm, circular, with the hilum promi-

nent on the outline of the seed. The marginal zone more evidently sculptured

than in subsp. blitum (Fig. 5B). Pollen grains as in subsp. blitum but pores of

1.4-1.8 urn mdiam u i (Ft; il ) < hromosome numbers: 2n-34. The appropri-

ate rank of this taxon requires further investigation. Hiigm (1986, 1987) and

Costea (1998a,b) treated it as a species.

The habit of the plants is variable:

.. Amaranthus blitum subsp emarginatus Moq. ex Uline &Bray var. emarginatus

(Fig. 2).

>. Amaranthus blitum subsp. emarginatus var pseudogracilis (Thell.) Costea,

COlllb Ct Stat UO\ I li£. M 1V in, i \nun„ M i b, 1 prole poivgeaeub.nl

pvau/ogna iln I hell. Am heison en l.uaebner. S\ n. Mitteleur M, > ',!\. 191 1 Amaranthus

,ii /( ii it nb
|

i

I i i ill i I I . II I hi u \ il '

!

' I ' i I

Distribution and I colo * elatim to and \ in n4
j

. n I i n the tropics, but

also introduced into the warm temperate regions of North America and Eu-

rope. The two wild subspecies are partially sympatnc, but are separated eco-

logically, subsp. emmgniubis being more demanding of warm climates than

subsp. blitum. The varieties of subsp. c nundinal us arc furl her ecologically sepa-
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rated in that variety c/mmginu/ns grows preferentially mi sandy alluvium on

the banks of rivers, on lakeshores and beaehes. while variety pseudogracilis is

found mostly as a weed in irrigated vegetable crops and nurseries. This subspe-

eiesisthe most widespread torm ol A hlilum found in the United States.

Representative spec im< n . nindPi n <
- ' FLORIDA. Dade Co.: Key Biscayne, Cape

Florida State Park ISM.it 1
i ii

,
i II n til i li nil il Nov 1977, Correll and

Popenoe 49092 (A). Hillsborough Co.: 17 mi Sh of lampa ("beach aiea"},/S Oct 1960, Ray etal 10605

(GH).LeonCo.:Tallaln . . I il Fll i
in inl I" i

<< > >
I I 1 1

i
1 1, h I S U.campus,6 Oct

]994,Anderson 15283 (BRIT) 30 Oc t 1 M,in,)t^Co N i ,1

27 Apr 1975, Genetic en ;< << •< u u\ I LOUISIANA. Parish Calcasieu: 4 mi S of I ake

Charles, 13 Jul 1969,77i/erer3/6/7(SMU). Massachusetts. Hampshire Co i

setts campus, Amherst, 1 Sep 19< U NEWYORK. Bronx Co.: NewYork, 26 Sep

)937, Moldenke 105 M (VI I : Madison Co.: ..hrnr ol Oneida I ake. 1 owls Point, 14 Sep 1938, House

26133 (GH).NORTH CAROLINA. Duplin Co i i i
, evei (weed in broccoli) 15 Oct 1991,

Wilbur 59784 (DUKE). PENNSYLVANIA. Bradford Co.: I ioiooI u , lu . I mi in i River at Hornets Ferry,

3 Sep 1962, Wahl202V^,W M Ann l

l '"<U ,/i <> >. « ,l h Travis Co.: n I lomsby Bend Sewage
tioalmenl I I ml ii il

| i i ir in ,l I
'

i I
i

i i f 281 (TEX).

II ' ni i i it of I I n 1 i
i in

f

i 1 i 1
i F ^ Lee Co.: Eastern Sanibel, 20 Oct

1976,Brumbach90 (Bl ! TEXAS. Orange Co.: - Vange, 55 May

1937,Cory22306(A).MISSOURI.CapeGirardeauCo.n ifi^emi ii ,u . d in green house,8roofe

7868 (VDB). PENNSYLVANIA. Philadelphia Co.: I lolmesbnra 2 lul I'M.', long 58418 (GH). NEW
YORK: grounds of New \oi k Boianiial daidon, 1 -U )c t I 984, Wee301 50 (TEX).

msubsp. oleraccus ( I ..) C nstca, com b. now (Fig. 4). Lamomm

eus L, Sp. PL, ed. 2, 1403. 1763. TYPE: LINN 1117/3.

vloq., DC, Prodr. 13(2*27 L 1849, Alberta oki\i, en O.J Boiss., Fl. Or. 4:991.

tud Egyet Kert- Szologazdasagtud.

) Moq., DC. Prodr. 13(2):273. 1849.

Wepresent thistaxon ioreomparison and fieeause it isa potentially valuable veg-

etablcthough it appeal not to have yet >een used nth pui >sc mNorth America.

It is very much like subsp. i'itlutn but differs m the following characters:

the plants are green to purple. The stem is erect, very thick, strongly ribbed.

Cotyledons narrow, ovate to lanceolate, 15 18 \ 5-5 mm, with rounded or trun-

cate apex and acute base: petiole 10-12 mmlong. Fruit 2.3-3.5 mm, when dry

with the pericarp coarsely wrinkled Stigmas branches wed -developed (2 mm
long and 0.5-0.6 mmwide at the base) and persistent when the fruit is dried.

Seeds 1.2-1.6C-1.9) x 1.2-1.6H.9) mm, circular, not differentiated into central and

marginal zones. The sculpture of the margin is inconspicuous at <100 x mag-
nil ication. The cells ol iheexoiesla in the marginal zone often inconspicuous





(the anticlinal walls are inconspicuous) with (he periclinal walls less puncti-

form sculptured than in subsp. blitum (Tig. 5 C). Margin of the seed rounded.

Color dark-brown to blackish, uniform. Pollen as in subsp. blitum.

Originated as a selection of A. blitum subsp. blitum and exists only as a

cultivated vegetable. The only herbarium specimens of A. Mitum subsp.

oleraceus seen from U.S. were those o{ the accessions PI 606281 and PJ606282

cultivated at Ames, Iowa (originally from Bangladesh J. Chan (1996), Chan and

Sun (1997) refer to these accessions as "unidentified species -A MRS5366." Based

on molecular techniques t lie authors separate it both from A. blitum and A. tri-

color. Unfortunately the accession PI 288277 used by the authors (Chan 1996;

Chan & Sun 1997) as "A.lividus" (= A. Mil urn) and the others from India-Ames

5123, 5146, 5315, 5387, PI 271465, PI 288277 and PI 608661 -do not belong for

sure to A. blitum. All these plants are related to A. tricolor as circumscribed by

Aellen (1959). These results show that the complex A. tricolor is still poorly

understood and a revision of the group is necessary. For future studies we rec-

ommendthe germ plasm collection ol the U.S. National Plant Gcrmplasm Sys-

tem http://www.an-grin.gov.

2. Amaranthus viridis L Sp. PL, ed. 2, 1405. 1763. Type: "Habitat in Europa, Brasilia/

Amannuhus^n 1 1, s I'oiivi. 1 am.. Encyd. Suppl. 1:112 1810

Annual, with stem up to 1 m tall, ascending to erect, glabrous to sparsely pu-

bescent above, the trichomes being multicellular and unisenate. Cotyledons

lanceolate, 12 x 2.5 mm, with acute apex and acute todecurrent base; petiole 5-

6 mmlong, heaves U8 2-5 cm. rhombic marc, enure to shal lowly emarginate

at apex. Inflorescence mostly terminal, long, thin, flexuous, ramified or not.

Bracteoles about 1mm long, acute, triangular-ovate, shorter than the tepals.

Tepals 3, equal, 0.8-1.5 * 0.3-4 mm, bent along the fruit, narrow-spatulate to

narrow-obovate, with the mid-vein green, enlarged above the middle. Fruit inde-

In cent l.J I > nun ellipsoidal to globose u uall\ gradual!) narrowed toward

the Stigma branches Asa rule, the pericai p is strongly wrinkled, muricate,but

tsmooth.Stigmabranchesthin(0.9-i.l mmlong and 0.05-0.075

/ide at the base). Seeds inconspicuous

hilum, differentiated into central and marginal .-.ones. The margin of the seed

is acute. The sculpture o\ the seeds is variable, two "types" being possible:

1) Seeds entirely verrucose.

2) Seeds with inconspicuous sculpture, resembling A. bl itum subsp. okraceus.

On the basis of the verrucose seeds, Kowal U9>1 ) circumscribed the Section

Puncticulate that includes A. viridis and A.acutilobus. Because this character-

istic varies within a. species it is evident lv that the section Puncticu late created

by Kowal can not be recognized.



|am).D-E. Pollen (scale bar

3. Surface of exotesta on the

a.Amaranthusgraecizanssubsp.sylmtris.



Pollen grains 18-20 urn with 32-40 pores of IAM.2 urn diameter. Density

of granules medium. Brenner observed Urn published) I hat plants grown in the

gieen luui.se produce ahiuKlu.nl nectar

The name A. vindis is sometimes misapplied to A. bhtum in North America.

For the nomenclature and typilication of A. vi ridis see Thcl lung (1914), Merril

(1936), Coons (1975, 1981). Even though related to A. blitum, A. viridis is un-

<
|iiesiionahle a distinct species.

Distribution and ecology -Native to South America according to the ma-
jority of authors, but "possibly of Asian origin" (Townsend 1988). This is practi-

callv u cosmopolitan noxious weed in the tropical and siibii'opical regions of

the world. It has been introduced into the warmer temperate regions of Europe,

North America, Asia, Africa and Australia.

Representative sp-< u-
,

MISSISSIPPI. Washington Co.: nisi NE of I eland, 1 Sep 1 990,

Bryson 10315 (IBF).SOUTH CAROLINA. Richland Co.: Columbia, 71 Auq 19/1, leonardet al. 4939

(SMU). TEXAS. Arkansas Co.: Rot tp it mm I
' u d I ) Brazoria Co.: San

l>M , Brazos Co

Parmalee91 (TEX). Calhoun Co.: Matagorda Isle, 19 Jul 1 0/O, Ihutmunct Smith 3648 (TEX). Harris

Co.: Houston, 10 Jun I 9S8, ' \ <
>

I I Travis Co.: '
1

i
I J

> urn \y |40m, 16 Jun 19Q6

Carrl5530 (TEX). Austin Wo 1m u» !,„ |['o WebbCo.: I ated<>,8 Apt 1 965, Cuesfu /V (1 I ).

3. Amaranthus graecizans L., Sp. Pi. 990. 1753. Type: -'Habitat in Virginia"; LINN 1117/3.

chomeslike A. blitoidcs dumseriatc tnchomes consisting from 2(-3) cells with

the terminal cells spherical, much larger than the basal one], in addition multi-

cellular uniseriate trichomes are present. Leaves 2-4(-5) x 1-3 cm linear, lan-

ceolate to rhombic-ovate or rhombic-elliptic, without a conspicuous hyaline

margin. Bracteoles equal to or longer than the tcpals w ith the mid-vein rami-

fied. Tepals 3, 1.5-2 mmlong, elliptic to lanceolate-oblong, gradually or abruptly

narrowed into a mucro, with the mid-vein ramified, bruit usually circumscis-

sile(sometimesindehisccntJ,(2-)2.2-2.5(-2.7)min, broad-ellipsoidal to globose,

gradually narrowed toward the stigma region, with the dehiscence line in the

lower part, strongly-wrinkled. Stigmas 2-2.25 mmlong and 0.4-0.6 mmthick

at the base. Seeds circular, 1.0-1.3 x 1.0-1.3 mm, lenticular, with a short furrow

above the hilum, differentiated into central and marginal zones. Margin of the

seed acute. Pollen grains 21-25 urn with 19-32 pores of 1.5-1.7 urn in diameter.

Density of granules medium. Chromosome numhei: 2n >.l

Amaranthus graecizans differs from A. a I bus in not having spinescent

bracteoles and by its larger seeds, brom A. blitoidcs it can be distinguished by

the erect or ascendant stems, possession of only 3 tepals, the absence of a hya-

line margin on the leaf blades and by its. smaller seeds.

Native in the Mediterranean region, including North A I rica. The two wide-

spread subspecies differ in leaf shape and seed sculpture.



sylvestris(Vill.)Bren

Distribution and ecology -A. graecizans subsp. graecizans is found in the

warmer regions of I uropc I hrou <h mosr oi \l i ica and in tropical Asia, espe-

cially India. Plants belonging to subsp. sylvest ris have generally the same range

as subsp. graecizans but penetrate into the cooler regions of Europe, southwest

Asia and northwest India \nothei u'mhmi nh ).ihdh tgioni ^ ki

Gusev, having leaf-blades narrowly linear or lanceolate to rhomboid spathu-

late and long-aristat tepal md bra i C tuns 0.3-1 mm, divergent, has a

more restricted range: Middle Asia. India and also sporadically iniioduccd in

Africa (Townsend 1988).

In the United States we have seen only 2 specimens belonging to subsp.

sylvestris, both from NEWJERSEY. Camden Co.: Camden, "on ballast," 9 Aug

1879, Parker s.n. (RSA); same location, 30 Aug 18/9 Parker s.n. (RSA). It is almost

cert mi h t thi
|

I mt i nion \ id* pn id 1 1
nth oil tion uggesl bein

probably under colb ted o niKidentn im I a \ /n.m J, s ' p. . ulK w it ii n

reverchonii) or A. albus. Also, there are numerous herbaria that we did not sur-

vey for this species group as it was not a pri mai \ locus of our research.
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